The most reliable method of making a specific aetiological diagnosis of chronic viral hepatitis would be to identify virus specific cytotoxic T lymphocytes responsible for the killing of virus infected hepatocytes in each patient's liver. Unfortunately, this can not be proposed for routine diagnosis and surrogate tests are required. The detection of virus markers, and even of the virus itself, does not imply that liver damage is caused by virus infection. Indirect markers of the host's antiviral immunoresponse have to be used to confirm more specifically the diagnosis of viral hepatitis. IgM antibodies against viral antigens implicated in the elimination of the virus seem to be suitable alternative candidates. Significant changes in the serum values of viraemia and aminotransferases occur within a few days, while a significant variation in liver histology takes much longer. Only the kinetics of the highly variable parameters can be used for an appropriate study of the relationship between viraemia, antiviral immunoresponse, and liver cell necrosis. Quantitative and dynamic analyses of hepatitis virus markers seem the most suitable and reliable methods of monitoring the patients eligible for antiviral treatment and identifying the most appropriate time to start this.
. This leads to the detection of viruses in individuals who are negative by detection of conventional viral markers, and thus to a change in diagnostic criteria. With analogy to bacteriology, it is well known that 'sterile' does not mean the absence of bacteria, merely presence in a number of defined cut-off value. Now that viruses can be detected with absolute sensitivity after PCR amplification, diagnostic and therapeutic decisions in virology should rely on quantitative cut offs (Table I) .
This paper analyses some of the current diagnostic problems and discusses possible means of overcoming them.
Quantitative detection of viral markers
Many valuable reviews describe in detail the nucleic acid amplification techniques and discuss their advantages and the problems associated with them.3 ' A major advantage is their absolute sensitivity, while a major problem is the detection of false-positive results caused by contamination of the sample with amplification products. False-negative results are also possible, because of genetic heterogeneity at the site of the oligonucleotide primers' hybridisation. This is a minor problem, however, if highly conserved genomic regions are selected as targets.
The improvement in sensitivity leading to the detection of minute amounts of virus in unexpected circumstances and individuals who are negative for conventional virus markers, has raised medical scepticism and has overemphasised the risk of false-positive results. However, many of the controversial results have been confirmed to be specific by the introduction of contamination control systems, such as PCR carry-over prevention methods.5 6 A major need for the application of PCR to diagnostics is to make it suitable for quantitative analysis. The efficiency with which oligonucleotide primers hybridise all appropriate target sequences at each cycle of amplification depends on the number of oligonucleotides which rehybridise to themselves, and on the quantity of enzymes and dNTPs which are needed for polymerisation. Most of the quantitation problems derive from the variability of these factors. Terminal dilutions of each biological sample are currently used for quantitative analysis, but they are costly and unpractical.
One possibility is the use in each assay of a dilution curve of measured amounts of an unusually sized target nucleic acid (including an insert that makes it distinguishable from the typical target sequence because of a different migration length in gel electrophoresis).7 Another possibility is the quantitation of the PCR product by immunometric assays, for instance using an enzyme labelled monoclonal antibody that recognises specifically the stechiometric bonds of double stranded DNA hybrids. 8 Even if a precise quantitative analysis is difficult to obtain, however, for simple clinical aims such as the evaluation of the response of viraemia to treatment, we can obtain valuable data by semiquantitative, single step PCR techniques.'
Quantitative nucleic acid amplification assays will not solve the problem of a specific aetiological diagnosis of chronic viral hepatitis. In fact, the detection of a consistent number of viruses in a patient with liver disease does not imply that the liver damage is caused by the virus. For instance, in hepatitis B virus (HBV) infection, florid virus replication can persist for years without liver damage if the host's immune system does not react against viral antigens.9 10 (Table II) . (HDV) and hepatitis C virus (HCV) group.bmj.com on June 27, 2017 -Published by http://gut.bmj.com/ Downloaded from infections, as a guide for the appropriate time to start treatment. It is well known that patients with high ALT values and low viraemia at baseline respond better to treatment, but only a precise study of the kinetics of viraemia, ALT, and IgM antiviral response can help to identify these patients or select better the most suitable phase of chronic hepatitis virus infection for the start of antiviral treatment.
